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Purpose: To delineate the clinical spectrum and patterns of evolution of epilepsy with
gelastic seizures related to hypothalamic hamartoma (HH).
Patients and methods: We evaluated patients with HH, observed between 1986 and
2002 for whom at least one ictal video-EEG or EEG recording of gelastic seizures was
available.
Results: Six subjects (four male, two female) with sessile HH between 0.8 and 1.7 cm
in diameter were identified. The onset of gelastic seizures was between 2 months and
20 years. It evolved to secondary generalized epilepsy in one case, and to drug-
resistant partial epilepsy in the other five from 2 to 13 years after onset. No patient
showed precocious puberty. Severe cognitive impairment developed in the patient
with secondary generalized epilepsy, and a mild cognitive defect in two others.
Patients with an HH below 1 cm did not show neuropsychological or behavioural
disturbances. Drug resistance occurred in all cases. Surgical removal of HH markedly
improved the clinical evolution in two patients.
Conclusions: Gelastic epilepsy-HH syndrome can differ in severity and evolution. A
catastrophic evolution and drug resistance can be reversed by surgical or by gamma-
knife ablation of HH.
# 2005 BEA Trading Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
It was first recognized in 1873 that compulsive bursts
of laughter could be epileptic in nature.1 Almost a
century later, Daly and Mulder2 coined the term7463509;
S. Striano).
5 BEA Trading Ltd. Published‘‘gelastic epilepsy’’ in their report of two cases in
which laughter was a fixed feature of the seizure
pattern. A brief history of early reports on gelastic
epilepsy can be found in Gumpert et al.3 In 1971, the
criteria for the diagnosis of gelastic seizures (GS)
were established.4
Gelastic seizures are rare; they are usually asso-
ciated with other seizure types and can be restricted
to a limited period during the evolution of an epi-by Elsevier Ltd. All rights reserved.
Gelastic epilepsy and hypothalamic hamartoma syndrome 233leptic syndrome.5—8 Some patients may also have
crying or ‘‘dacrystic’’ seizures.6 Gelastic seizures
have been reported, albeit rarely, in temporal8
and frontal9 lobe epilepsies, but the interest of this
rare seizure type lies in its association with hypotha-
lamic hamartomas (HH).10—14
In 1988 Berkovic et al.15 provided the first com-
prehensive description of HH and ictal laughter,
namely, ‘‘early-onset gelastic epilepsy, hypothala-
mic harmatoma and precocious puberty syndrome’’.
This condition typically results in a catastrophic
epileptic encephalopathy, which is usually refrac-
tory to antiepileptic therapy, but in most cases it is
reversed by surgical excision,16—19 radiofrequency
thermocoagulation20 or gamma-knife surgery of the
HH.21—23 Therefore, despite its rarity, this syndrome
is of clinical relevance and an early diagnosis is
important. Moreover, it provides a model for the
study of epileptic mechanisms.24 Indeed, GS origi-
nates from the HH,20,25 and the HH seems to deter-
mine the evolution to a refractory epilepsy with
multiple seizure types, either focal (frontal and/
or temporal) or generalized. The latter frequently
lead to symptomatic generalized epilepsy that
mimics Lennox-Gastaut syndrome, and includes
intractable epilepsy, cognitive impairment and
severe behavioural disturbances.15,26,27 Conse-
quently, the epileptic syndrome described by Ber-
kovic et al.15 is also a model for pervasive autistic
developmental disorders of childhood.28 In addition,
HH is itself the cause of precocious puberty and of
autonomic ictal symptoms.29,30
The gelastic epilepsy-HH syndrome may deter-
mine a less severe epileptic disorder: precocious
puberty is a not constant feature and, is probably
infrequent.31 Only some cases progress to secondary
generalized epilepsy, and cognitive and behavioural
disturbances can be mild or even absent. Thus, the
severity of HH-related gelastic epilepsy ranges from
a mild, drug-resistant, epilepsy in which GS are
characterized by a simple ‘‘pressure to laugh’’32
in otherwise normal patients, up to the catastrophic
picture described by Berkovic et al.15 It has been
suggested that this spectrum of severity is related to
the size of the HH.32,33
The aim of our study was to re-evaluate our
patients with HH-related GS, and to delineate the
spectrum of severity and the evolution of this syn-
drome, also in relation to therapeutic options.Patients and methods
All data refer to patients with epilepsy character-
ized by GS and HH attending our Epilepsy Centre
between 1986 and 2002. Some of these cases havebeen reported elsewhere.31,33,34 Gelastic seizure
was diagnosed according to Gascon and Lombroso,4
namely ‘‘GS is a stereotypic recurrence of ictal
laughter inadapted to context, associated with
other signs compatible with seizure and with
ictal/interictal EEG abnormalities’’. The study entry
criteria were: GS as the only type of seizures
referred, onset of epilepsy with GS, or GS as the
most clinically relevant ictal phenomenon for at
least 1 year, and recording of at least one GS by
means of video-EEG or by EEG and directly observed
by one of the authors.
Patients were also investigated for other seizure
types and their onset age. All subjects underwent
at least one brain MRI with a 0.5 or 1.5 T super-
conductive magnet, a spin-echo multiecho se-
quence and T1-PD- and T2-weighted images, by
using 3-mm sections, in axial, transverse and cor-
onal planes. Another T1-weighted sequence was
used after intravenous injection of paramagnetic
contrast medium (Gd-DTPA) (see Ref. [34] for
further information about MRI procedures). We
defined an HH ‘‘small’’ if it was less than 1 cm in
diameter. Interictal 99mTc-HMPAO single photo
emission computed tomography (SPECT) was per-
formed in three cases. Adult patients underwent a
battery of neuropsychological tests, according to
our routine protocol.Results
Between 1986 and 2002 we examined six patients
(four male and two female) affected by HH-related
GS. Their clinical data are listed in Table 1.
MRI findings
Detailed radiological findings of patients 1—4 and 6
are reported elsewhere.34 In all cases, HH was
sessile and attached to the hypothalamus. The
diameter of HH ranged from 0.8 to 1.7 cm. The
mass arises from the hypothalamus, and is attached
to the tuber cinereum, between the pituitary stalk
and the mamillary bodies. The mass was isointense
to gray matter on T1-weighted images and was
variably hyperintense on PD- and T2-weighted
images, with no enhancement after Gd-DTPA
administration, thereby demonstrating the integ-
rity of blood—brain barrier. The mass extended
upwards and pressed on the floor of the third
ventricle in cases 2 and 4—6, and extended down-
wards into the interpeduncular cistern in case 3. In
patient 1, the lesion extended upwards and down-
wards thereby displacing the hypothalamus and
distorting the third ventricle.
234 S. Striano et al.
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.Epilepsy features
Gelastic seizures were the first type of epileptic
seizures to occur in all cases. Age at seizure onset
ranged between 2 months and 20 years. Laughter
usually occurred in frequent, brief attacks, and
sometimes recurred in clusters. Nevertheless, the
epileptic nature of these episodes was not generally
recognized until other seizure types occurred. On
the whole, GS were not accompanied by a sense of
mirth and patients were embarrassed by their inad-
apted-to-context laugh. Furthermore, laughter
attacks were often accompanied by autonomic
symptoms, mainly face-flushing. In cases 1, 2 and
6, rare dacrystic seizures were an early feature
during the course of the disease.
Evolution
Gelastic seizures persisted throughout the disease
evolution in all cases but two (cases 1 and 3) in which
they ceased to occur after surgical excision of the
HH. Within a few years of the onset of GS, other
seizure types occurred in five cases: periodic clus-
ters of spasms (i.e., prolonged episodes of spasms
accompanied by generalized pseudo-periodic slow-
wave complexes, as defined by Gobbi et al.35) in
patient 1, infrequent generalized tonic-clonic sei-
zures in patients 2, 3, 5 and 6, and nocturnal tonic
seizures in patient 5. In addition, all subjects experi-
enced complex partial seizures (CPS). Patient 4
developed CPS 13 years after GS onset. Interest-
ingly, during CPS, patient 1 looked terrified and
became pale, and in patient 2 loss of contact and
automatic behaviour were preceded by a sense of
fear. Patient 4 reported a typical epigastric aura.
Patients 3—6 had autonomic signs, mostly face-
flushing, during loss of contact. Finally, patient 6
experienced ictal or immediately post-ictal micturi-
tion. When contributory, ictal and/or interictal
scalp EEG showed an anterior temporal or frontal
origin. Gelastic seizures were drug-resistant in all
cases, as was CPS except in patient 4. In patient 1,
periodic spasms marked the evolution to secondary
generalized epilepsy that included severe cognitive
impairment and behavioural disturbances. Cases 1
and 3 underwent surgical ablation (by the transcal-
losal or temporal route) of the HH, at the age of 3.5
and 28 years, respectively. Laughing attacks disap-
peared in both (follow-up: 6—9 years). Patient 1’s
neuropsychological and behavioural status progres-
sively improved, and she remained seizure-free for
about 1 year during which the EEG markedly
improved. However, CPS (during which the patient
looked astonishingly terrified) reappeared and the
EEG showed de novo multifocal epileptiform activ-
Gelastic epilepsy and hypothalamic hamartoma syndrome 235ity. In patient 3, ablation of the HH only reduced the
frequency and severity of CPS.
Additional findings
No patient showed clinical or laboratory signs of
precocious puberty. All showed normal neuropsy-
chological development and neurological status
before seizure onset. In patient 1, stagnation was
noted when she was 2 years old after which severe
cognitive impairment became apparent. Cases 2 and
3 showed a mild cognitive disturbance. Interictal
SPECT showed left temporal-parietal hypoperfusion
in patient 5, and predominantly right temporal
hypoperfusion in patient 6, which coincides withFigure 1 Patient 4. Late onset gelastic seizures. (A) MRI s
hamartoma (HH, arrows) pressing on the floor of the third ven
of 33) and were controlled by antiepileptic drugs. (B) Ictal re
depression and muscle artefacts. This case exemplifies the m
patient had a very small HH, and GS was manifested with juinterictal EEG abnormalities. Findings were normal
in patient 3.
Hypothalamic hamartoma/clinical
correlations
Patients 4—6, in whom the HH was small, did not
show cognitive or behavioural disturbances. In
patient 4, GS started when the patient was 20 years
old, and CPS started when he was 33 years old
(Fig. 1). Seizures and interictal EEG abnormalities
remained focal, and the condition did not evolve to
secondary generalized epilepsy. Subjects with an HH
greater than 1.5 cm in diameter showed the typical
picture of early onset, progressive epileptic ence-hows a small (0.8 cm in diameter) sessile hypothalamic
tricle. Complex partial seizures developed late (at the age
cording during a gelastic seizure (GS) shows only diffuse
ildest end of spectrum of the syndrome in our series. The
st ‘‘pressure to laugh’’.32
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Figure 2 Patient 1. Early-onset GS; evolution towards a catastrophic secondary generalized epilepsy. (A) Large (1.6 cm)
HH extending both up and down (arrows), causing hypothalamic displacement and distortion of the third ventricle. (B)
Interictal EEG shows focal, right frontal, and generalized, paroxysmal activity. (C) Clusters of pseudo-periodic spasms
with generalized paroxysmal activity. (D) Ictal EEG of GS: initial slow waves prominent in right frontal region followed by
diffuse depression and fast rhythms with a maximum on T6. (E) MRI after HH ablation by the transcallosal route. (F) EEG
shows sleep spindles without paroxysmal activity. (G) Multifocal, mainly frontal, epileptiform discharges and CPS
reappeared about 1 year later. This case exemplifies the typical syndrome (apart from precocious puberty) described by
Berkovic et al.15phalopathy that evolved to secondary generalized
epilepsy (but without precocious puberty), and that
was reversed by surgical ablation of the HH (case 1,
Fig. 2). Alternatively, they showed the features of
severe drug-resistant focal epilepsy including mild
cognitive-behavioural disturbances (case 2, Fig. 3),
which partially improved after surgical excision of
the HH in patient 3 when he was 28 years old.Discussion
On the basis of our observations and of data from the
literature, a series of conclusions can be drawn
about gelastic epilepsy-HH syndrome.
Gelastic seizures originate in the HH. Despite
recent claims for more widespread lesions,36,37
the HH origin of GS has been demonstrated by
stereo-EEG recordings of ictal discharges from the
hypothalamic lesion,20,25 by induction of GS bydepth electrode stimulation of HH20 and by ictal
SPECT hyperperfusion in this area.18,20,38—42 It has
also supported by dipole source localization of epi-
leptiform discharges.43 Moreover, focal (frontal or
temporal) resections have never resolved GS, even
when associated with depth electrode studies,14—
16,19 whereas surgical and gamma-knife ablation,
and radiofrequency coagulation of HH resulted in
good seizure control.16—23 Thus, although GS can
originate from temporal8 or extratemporal9,44 foci,
in patients with the gelastic epilepsy-HH syndrome
laughing attacks are caused by the hamartoma, and
are thus true ‘‘diencephalic’’ epileptic seizures.24
Early reports implicated the diencephalic-
hypothalamic structures in the release of affective
and emotional responses.3,45—47 Close anatomic
connections between HH and these structures also
explain the autonomic, mainly sympathetic, symp-
toms (e.g., face flushing, increased blood pressure
and heart rate, and changes in respiratory activity),
Gelastic epilepsy and hypothalamic hamartoma syndrome 237
Figure 3 Patient 2. Early-onset GS, not evolving to secondary generalized epilepsy, but with mild cognitive defects and
untractable complex partial seizures. (A) A large (1.7 cm) sessile HH (arrows) presses on the floor of the third ventricle
and affects the mamillary bodies. (B) Interictal EEG shows focal, mainly left frontal, paroxysmal activity.and hormonal changes that accompanying
GS.30,40,48 Surface EEG recorded during laughing
attacks usually show desynchronization of back-
ground activity without (or with scarce) evidence
of paroxysmal activity.15,31,33 Interestingly, dacrys-
tic seizures, which can appear early in gelastic
epilepsy, show a similar EEG pattern.30
The evolution of gelastic epilepsy-HH syndrome is
invariably characterized by the successive onset of
other (either focal and generalized) seizure types.
Partial seizures may be simple or, more frequently,
complex, and EEG and clinical data suggest tem-
poral or frontal lobe involvement. Partial seizures
may or may not be preceded by laughter attacks;
surface recordings usually show interictal paroxys-
mal activity and ictal discharges, thus suggesting a
temporal or frontal origin, and depth electrode
studies seem to confirm this data.26 However, focal
cortical resections do not resolve GS (see above) and
MRI spectroscopy did not show neuronal damage in
the temporal lobes of these patients.42 In addition,
intraoperative depth electrode recordings failed to
demonstrate interictal paroxysmal activity in HH,
whereas abundant epileptiform activity was simul-
taneously recorded from the frontal cortex and
scalp.26 Thus, GS seem to originate in the intrinsi-
cally epileptogenic HH20,25 and then spread throughthe hypothalamic-amigdala connections to the
mesiotemporal and orbital structures to produce
focal discharges, and probably induce a secondary
epileptogenesis in the frontal and temporal struc-
tures. It has recently been suggested that secondary
involvement, both clinical and EEG, of the temporal
or frontal lobe depends on whether the HH is con-
nected to the mamillary bodies (temporal lobe
cases) or whether it is connected to the medial
hypothalamus (frontal lobe cases).49 Generalized
seizures with generalized spike-wave discharges
usually mark the evolution to secondary generalized
epilepsy; they frequently mimic Lennox-Gastaut
syndrome and show the features of catastrophic
epileptic encephalopathy.15,26,27 This kind of evolu-
tion has been attributed to the anatomical and
physiological connections of the hypothalamus to
the thalamus and cortex.50 Similarly, hypothalamic
discharges do not coincide with interictal general-
ized spike-wave discharges in secondary generalized
epilepsy.26 Thus, both focal and generalized seizures
seem to be extra-lesional phenomena that probably
reflect secondary epileptogenesis. With few excep-
tions, also these additional seizures are drug-resis-
tant. This unfavourable evolution can be reversed
by means of total ablation of the HH; thus, the GE-
HH syndrome is ‘‘a potentially treatable epileptic
238 S. Striano et al.encephalopathy’’.51 However, remission of general-
ized seizures may not occur until 6 months after HH
resection, which also supports the concept that they
result from a secondary epileptogenesis phenom-
enon.26
The spectrum of severity of the syndrome ranges
from the more benign form in which GS are described
simply as ‘‘pressure to laugh’’32 to the more severe
form with features typical of early-onset generalized
epilepsy,HHandprecociouspuberty.15The severity of
the syndrome might depend, at least in part, on the
size (small versus large), localization (tuber cinereum
versus mamillary bodies), type of attachment (ped-
unculate versus sessile) and degree of hypothalamic
displacement of the HH (lacking versus marked).32—
34,38,52 In patients with gelastic epilepsy-HH syn-
drome, the hamartoma is usually sessile; pedunculate
HH is an occasional finding or may be related to
endocrinological disturbances and/or to visual
impairment.52,53 Interestingly, during our study we
found only two pedunculate HH, which were unre-
lated to epilepsy. Less severe cases are not associated
with cognitive deficit or behavioural disturbances. In
the middle of the spectrum are subjects with severe
epilepsy and variable cognitive defects but without
signs of secondary generalized epilepsy. Finally, it
should be kept in mind that HH may occur as part
of theautosomaldominantPallister-Hall syndrome, in
which GS is rare;54 central polydactyly is a suggestive
clinical sign for diagnosis.55
Precocious puberty is not a fixed, or frequent sign
in gelastic epilepsy-HH syndrome. It is probably more
frequent in pedunculate than in sessile HH.52,53
In conclusion, despite its rarity,56 gelastic epi-
lepsy-HH syndrome holds great interest for epilep-
tologists. In most cases, it is an epileptogenic
progressive encephalopathy with a catastrophic
outcome. However, in some cases related to a small
or a very small HH it may lead to severe drug-
resistant partial epilepsy. Early surgical or
gamma-knife ablation of the HH is the only effective
treatment for gelastic epilepsy-HH syndrome. Thus,
early MRI exploration of hypothalamic, infundibular
and mamillary body areas is mandatory in patients
with GS. In this context, thin sections should be
obtained to ensure a good spatial resolution34 to
identify very small HH, which may give rise to drug-
resistant epilepsy.32Appendix A
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same topic has appeared (Mullatti N, Selway R,
Nashef L, Elwes R, Honavar M, Chandler C, et al.The clinical spectrum of epilepsy in children and
adults with hypothalamic hamartoma. Epilepsia
2003;44:1310—9).References
1. Trousseau A. Clinique me´dicale de l’Hotel-Dieu de Paris.
Paris: Baillie`re; 1873 p. 109.
2. Daly DD, Mulder DW. Gelastic epilepsy. Neurology 1957;7:
189—92.
3. Gumpert J, Hansotia P, Upton A. Gelastic epilepsy. J Neurol
Neurosurg Psychiat 1970;33:479—83.
4. Gascon GG, Lombroso CT. Epileptic laughter. Epilepsia
1971;12:63—76.
5. Chen RC, Forster FM. Cursive epilepsy and gelastic epilepsy.
Neurology 1973;23:1019—29.
6. Sethi PK, Surya Rao T. Gelastic, quiritarian, and cursive
epilepsy. J Neurol Neurosurg Psychiat 1976;39:823—8.
7. Jacome DJ, McLaine LW, Fitzgerald R. Postural reflex gelastic
seizures. Arch Neurol 1980;37:249—51.
8. Tassinari CA, Riguzzi P, Rizzi R, Passarelli D, Volpi L. In: Tuxorn
I, Holtausen H, Boenigk H, editors. Gelastic seizures. Pae-
diatric epilepsy syndromes and their surgical treatment.
London: John Libbey & Co Ltd.; 1997. p. 429—46.
9. Biraben A, Sartori E, Taussig D, Bernard AM, Scarabin JM.
Gelastic seizures: video-EEG and scintigraphic analysis of a
case with a frontal focus; review of the literature and
pathophysiological hypotheses. Epil Disord 1999;1:221—7.
10. List CF, Bebin J. Hamartoma of the hypothalamus causing a
syndrome of precocious puberty and petit mal epilepsy with
paroxysmal laughter. Presented to the American Academy of
Neurology April 26, 1956. Cited in [3].
11. Matustik MC, Eisenberg HM, Meyer WJ. Gelasticx (laughing)
seizures and precocious puberty. Am J Dis Child
1981;135:837—8.
12. Diebler C, Ponsot G. Hamartomas of the tuber cinereum.
Neuroradiology 1983;25:93—101.
13. Curatolo P, Cusmai R, Finocchi G, Boscherini B. Gelastic
epilepsy and true precocious puberty due to the hypothala-
mic hamartoma. Dev Med Child Neurol 1984;26:509—14.
14. Breningstall GN. Gelastic seizures, precocious puberty and
hypothalamic hamartoma. Neurology 1985;35:1180—3.
15. Berkovic SF, Andermann F, Melanson D, Ethier RE, Feindel W,
Gloor P. Hypothalamic hamartomas and ictal laughter: evolu-
tion of a characteristic epileptic syndrome and diagnostic
value of magnetic resonance imaging. Ann Neurol
1988;23:429—39.
16. Cascino GD, Andermann F, Berkovic SF, Kuzniecky RI, Shar-
brough FW, Keene DL, et al. Gelastic seizures and hypotha-
lamic hamartomas: evaluation of patients undergoing
chronic intracranial EEG monitoring and outcome of surgical
treatment. Neurology 1993;43:747—50.
17. Nishio S, Morioka T, Fukui M, Goto Y. Surgical treatment of
intractable seizures due to hypothalamic hamartoma. Epi-
lepsia 1994;35:514—9.
18. Rosenfeld JV, Harvey AS, Wrennall J, Zacharin M, Berkovic SF.
Transcallosal resection of hypothalamic hamartomas, with
control of seizures, in children with gelastic epilepsy. Neu-
rosurgery 2001;48:108—18.
19. Palmini A, Chandler C, Andermann F, Costa Da Costa J,
Paglioli-Neto E, Polkey C, et al. Resection of the lesion in
patients with hypothalamic hamartomas and catastrophic
epilepsy. Neurology 2002;58:1338—47.
Gelastic epilepsy and hypothalamic hamartoma syndrome 23920. Kuzniesky R, Guthrie B, Mountz J, Bebin M, Faught E, Gilliam
F, et al. Intrinsic epileptogenesis of hypothalamic hamarto-
mas in gelastic epilepsy. Ann Neurol 1997;42:60—7.
21. Arita K, Kurusi K, Iida K, Hanaya R, Akimitsu T, Hibino S, et al.
Subsidence of seizure induced by stereotactic radiation in a
patient with hypothalamic hamartoma. J Neurosurg
1998;89:645—8.
22. Regis J, Bartolomei F, Hayashi M, Roberts D, Chauvel P,
Peragut JC. The role of gamma knife surgery in the treatment
of severe epilepsies. Epil Disord 2000;2:113—22.
23. Regis J, Bartolomei F, de Tofol B, Genton P, Kobayashi T, Mori
Y, et al. Gamma knife surgery related to hypothalamic
hamartomas. Neurosurgery 2000;47:1343—51.
24. Berkovic SF, Kuzniecky RI, Andermann F. Human epileptogen-
esis and hypothalamic hamartomas: new lessons from an
experiment of Nature. Epilepsia 1997;38:1—3.
25. Munari C, Kahane P, Francione S, Hoffmann D, Tassi L, Cusmai
R, et al. Role of the hypothalamic hamartoma in the genesis
of gelastic fits (a video-stereo-EEG study). Electroencephal
Clin Neurophysiol 1995;95:154—60.
26. Freeman JL, Harvey AS, Rosenfeld JV, Wrennall JA, Bailey CA,
Berkovic SF. Generalized epilepsy in hypothalamic hamar-
toma. Evolution and postoperative resolution. Neurology
2003;60:762—7.
27. Frattali CM, Liow K, Craig GH, Koren LM,Makhlouf F, Sato S, et
al. Cognitive deficits in children with gelastic seizures and
hypothalamic hamartoma. Neurology 2001;57:43—6.
28. Deonna T, Ziegler AL. Hypothalamic hamartoma, precocious
puberty and gelastic seizures: a special model of ‘‘epileptic’’
developmental disorder. Epil Disord 2000;2:33—7.
29. Cerullo A, Tinuper P, Provini F, Contin M, Rosati A, Marini C, et
al. Autonomic and hormonal ictal changes in gelastic seizures
from hypothalamic hamartoma. Electroencephal Clin Neu-
rophysiol 1998;107:317—22.
30. Kahane P, Di Leo M, Hoffmann D, Munari C. Ictal bradicardia in
a patient with a hypothalamic hamartoma: a stereo-EEG
study. Epilepsia 1999;40:522—7.
31. Striano S, Meo R, Bilo L, Cirillo S, Nocerino C, Ruosi P, et al.
Gelastic epilepsy. Symptomatic and cryptogenic cases. Epi-
lepsia 1999;40:294—302.
32. Sturm JW, Andermann F, Berkovic SF. Pressure to laugh: an
unusual epileptic syndrome associated with small hypotha-
lamic hamartomas. Neurology 2000;54:971—3.
33. Striano S, Striano P, Cirillo S, Nocerino C, Bilo L, Meo R, et al.
Small hypothalamic hamartomas and gelastic seizures. Epil
Disord 2002;4:129—33.
34. Cirillo S, Caranci F, Briganti F, D’Amico A, Striano S, Elefante
R. Tuber cinereum hamartomas and gelastic epilepsy. Riv
Neurorad 1999;12:643—52.
35. Gobbi G, Bruno L, Pini A, Giovanardi Rossi P, Tassinari CA.
Periodic spasms: an unclassified type of epileptic seizure in
childhood. Dev Med Child Neurol 1987;29:766—75.
36. Sisodiya SM, Free SL, Stevens JM, Fish DR, Shorvon SD. Wide-
spread cerebral structural changes in two patients with
gelastic seizures and hypothalamic hamartoma. Epilepsia
1997;38:1008—10.
37. Gulati S, Gera S, Menon PSN, Kabra M, Kalra V. Hypothalamic
hamartoma, gelastic epilepsy, precocious puberty–—a diffuse
cerebral dysgenesis. Brain Dev 2002;24:784—6.
38. Valdueza JM, Cristante L, Dammann O, Bentele K, Vortmeyer
A, Saeger W, et al. Hypothalamic hamartomas: with specialreference to gelastic epilepsy and surgery. Neurosurgery
1994;34:949—58.
39. Donley D, Kuzniecky R, Mountz J, Faught E, Black L. Ictal
SPECT findings in hypothalamic hamartoma and epilepsy
[abstract]. Epilepsia 1994;35(Suppl. 8):S146.
40. Arroyo S, Santamaria J, Sanmarti F, Lomena F, Catafau A,
Casamitjana R, et al. Ictal laughter associated with parox-
ysmal hypothalamopituitary dysfunction. Epilepsia
1997;38:114—7.
41. Harvey AS, Rosenfeld JV, Wrennall JA. Hypothalamic hamar-
toma and intractable epilepsy: ictal SPECT localization and
surgical resection of hamartoma in four children [abstract].
Epilepsia 1998;39(Suppl. 6):S65.
42. Tasch E, Cendes F, Li LM, Dubeau F, Montes J, Rosenblatt B, et
al. Hypothalamic hamartomas and gelastic epilepsy. A spec-
troscopic study. Neurology 1998;51:1046—50.
43. Hiraiwa R, Pellouchoud E, Liow K, Dunn T, Frattali CM,
Biesecker L, et al. Source localization of epileptiform dis-
charges in children with gelastic seizures associated with
hypothalamic hamartoma [abstract]. Epilepsia 2000;41
(Suppl. 7):S113.
44. Arroyo S, Lesser RP, Gordon B, et al. Mirth, laughter and
gelastic seizures. Brain 1993;116:757—80.
45. Foerster O, Gagel O. Ein Fall von Epedymocyste des III
Ventrikels: Ein Betrag zur Frage der Beziehungen psychischer
Storungen zum Hirnstamm. Z Neurol Psychiatry 1933;149:
312—44.
46. Martin JP. Fits of laughter (sham-mirth) in organic cerebral
disease. Brain 1950;73:453—64.
47. Ironside R. Disorders of laughter due to brain lesions. Brain
1956;79:569—89.
48. Cerullo A, Tinuper P, Provini F, et al. Autonomic and hormonal
ictal changes in gelastic seizures from hypothalamic hamar-
toma. Electroencephal Clin Neurophysiol 1998;107: 317—
22.
49. Leal AJR, Moreira A, Robalo C, Ribeira C. Different electro-
clinical manifestations of the epilepsy associated with
hamartomas connecting to the middle or posterior hypotha-
lamus. Epilepsia 2003;44:1191—5.
50. Saper CB. Hypothalamic connections with the cerebral cor-
tex. Prog Brain Res 2000;126:39—48.
51. Berkovic SF, Arzimanoglou A, Kuzniecky R, Harvey AS, Palmini
A, Andermann F. Hypothalamic hamartoma and seizures: a
treatable epileptic encephalopathy. Epilepsia 2003;44:969—
73.
52. Arita K, Ikawa F, Kurisuk K, et al. The relationship between
magnetic resonance imaging findings and clinical manifesta-
tions of hypothalamic hamartomas. J Neurosurg 1999;91:
212—20.
53. Boyko OB, Curnes JT, Oakes WJ, Burger PC. Hamartomas of
the tuber cinereum: CT, MRI, and pathological findings. Am J
Neuroradiol 1991;12:309—14.
54. Liow K, Spanaki M, Vega F, et al. Gelastic seizure as a
manifestation of an autosomal-dominant genetic syndrome.
Epilepsia 1999;40(Suppl. 2):240.
55. Kremer S, Minotti L, Thiriaux A, et al. Epilepsy and hypotha-
lamic hamartoma: look at the hand Pallister-Hall syndrome.
Epil Disord 2003;5:27—30.
56. Nguyen D, Singh S, Zaatreh M, et al. Hypothalamic hamarto-
mas: seven cases and review of the literature. Epil Behav
2003;4:246—58.
